The aim of this project was to study indigenous breeding practices used in management of Capra hircus (Galla and Small East African goats) populations in Kajiado County in Rift valley province and Makueni County in Eastern province. Data were obtained through a field survey using questionnaires (Appendix I) and personal observations between 1 st September, 2013 and 2 nd December, 2013. This study covered key characteristics of goats production and areas of goat breeding, such as general farm details, number of goats, main activities of the farmers, farming types, breeds, flock structure, feeding, housing, catastrophes, selection, mating systems, breeding systems, average age at parturition, breeding problems, and the importance of goats. Results showed that the average number of goats in Kajiado was 100.65 ± std 49.88 while in Makueni it was 12.28 ± std 6.46. The main activity of the people interviewed was farming as 58 people (96.67%) in Kajiado and 42 people (61.60%) chose farming as their main activity because this was their main source of livelihood. Flocks were dominated by breeding females at a mean of 39.06 ± std 16.75 in Kajiado and a mean of 5.62 ± std 3.50 in Makueni because females were kept to reproduce to increase the size of the flock and the males were kept majorly for cash and only one or two were left to reproduce with the females. Drought was the major catastrophe as it killed an average number of goats of 6.33 ± std 4.36. Pneumonia and diarrhoea were the major diseases according to 28 farmers (46.66%) in Kajiado and 31 farmers (51.66%) in Makueni. Ticks and fleas were the major parasites according to 42 farmers (70%) in Kajiado and 4 farmers (63.34%) in Makueni. Treatment was mostly done by the farmers individually as 54 farmers (90%) in Kajiado and 46 farmers (76.67%) in Makueni treated the animals by themselves. This was so because it was either not easy to get a veterinarian or expensive for them to hire veterinarian doctors. Some farmers used traditional medicine like mavuavui; Steganotaenia araliacea was used to treat pneumonia. Farmers also devised feeding methods during drought as 48 farmers (80.00%) in Kajiado and 23 farmers (38.33%) in Makueni cut leaves from up trees to feed the goats. When doing selection of breed, 58 farmers (96.67%) and 57 farmers (95%) considered large body size and drought resis-
knowledge is important. Kisiangani noted that as a result of up-grading the local breeds for improved production in Kenya, there was loss of valuable indigenous genetic diversity. There was a need to reverse this trend and he made the following recommendation: documentation of indigenous knowledge on livestock breeds and breeding practices in the different communities in Kenya [5] .
Objective
The aim was to determine communities' breeding systems, practices and objectives on the Galla and SEA goats and link these to the indigenous knowledge of these communities living in Kajiado and Makueni Counties.
Research Question
What indigenous knowledge do communities living Kajiado and Makueni apply when breeding the local goats?
Materials and Methods

Study Areas
This research was conducted in two Counties namely; Makueni and Kajiado. The study areas were chosen based on previous formal field surveys carried out for characterizing goat production systems, production and reproduction performances [6] .
Makueni County (formerly Makueni District) (Figure 1 ) is in the former Eastern Province of Kenya. It is dominated by the Kamba community. Its capital and largest town is Wote. The County is bordered by Kajiado County to the west, Machakos County to the north. Kitui County to the East and Taita Taveta County to the south. The County covers an area of 8008.9 km², out of which 474.1 square kilometres form the Tsavo West National Park and 724.3 square kilometres form the Chyulu Game Reserve. The hilly parts of the County receive 800 to 1200 mm of rainfall per year. The rest of the district receives less rainfall at about 500 mm per annum. The high temperature experienced in the low-lying areas. Because of this pattern of rainfall, Makueni is classified as both arid and semi-arid land [7] .
Kajiado County (Figure 1 ) is in the former Rift Valley Province of Kenya. The communities living in this County are the Maasai. It has an area of 21,903 km 2 . The County borders Nairobi city and extends to the Kenya-Tanzania border further south [8] . The southern parts of Kajiado receive 300 mm annual rainfall while the Northern parts receive 550 mm annual rainfall because of this Kajiado is classified as an arid land [9] .
Sampling and Administration of Questionnaire
A total of 120 questionnaires were used in this study as shown in multistaged sampling procedure in Figure 2 with the 120 households representing total number of questionnaires. Focus group discussions was held with livestock keepers and knowledgeable key informants for generating general information regarding the history of the various goat types, special distinguished features of the targeted goats, production systems, and knowledge on the husbandry practices, challenges and opportunities of indigenous goats.
Statistical Data Analyses and Processing
The data collected were entered in excel and later exported to the statistical package (SAS V 9.0) for analysis. Different models in the SAS software were used to analyse the data. Descriptive statistics (central tendencies and dispersion measures) was used to describe the average numbers of goats, breeding practices, goat housing and equipment used by the farmers in goat production, goat feeds and feeding practices, goat diseases, uses of goats and marketing and farmer suggested interventions for the identified constraints using the model ; proc means N mean std max and min.
Frequencies were done using proc freq model in the SAS system software. Chi-square and fisher`s test was also used to find significant effects of variables at p ˂ 0.005 [10] . Univariate analysis graph was drawn using SAS software using proc univariate data.
Results
The Distribution of the Socio-Economic Characteristics in Kajiado and Makueni
The average family size for the interviewed households was 5.75 in Kajiado and 5.55 in Makueni shown in Table 1. Their ages ranged between 22 years and 67 year. Of the 60 farmers who were interviewed per County, 42 (70.00%) were males and 18 (30.00%) were females in Kajiado while 53 (88.33%) were males and 7 (11.67%) were females in Makueni. Majority of the flocks were owned by the family heads, 50 (83.33%) in Kajiado and 58 (96.67%) in Makueni. Farming was chosen as the main activity by the majority of the farmers at 58 farmers (96.67%) in Kajiado and 42 farmers (70.00%) in Makueni. Police and business were equal at 1 farmer (1.67%) in Kajiado. In Makueni, the number of people who chose both farming and business came second at 11 farmers (18.33%), Police and business came third at 4 (6.67%) and fourth 3 (5.00%) respectively. In Kajiado 54 interviewees (90.00%) attained primary education, 4 (6.66%) reached secondary school level and 2 (3.34%) managed post-secondary school. In Makueni, 34 farmers (56.66%) attained primary school, 23 farmer reached secondary and 3 farmers managed post-secondary school level. The type of land ownership was such that in Kajiado 34 farmers (56.67%) managed their land under individual ownership while 26 farmers (43.33%) managed their land in communal farming system and in Makueni 56 farmers (93.33%) managed their land under individual ownership while 4 farmers (6.67%) under communal land ownership. Semi-commercial and pastoralism were the main types of farming in Kajiado at 37(61.66%) and 23 (38.34%) respectively. In Makueni, mixed farming was the main farming type at (90.00%) and pastoralism and semi-commercial farming were equal at 5% each. Figure 3 and Figure 4 shows the univariate description of the number of goats in Kajiado and Makueni. The coefficient of variation (CV) in Makueni was higher than that of Kajiado as the CV in Makueni was 52.66 while in Kajiado it was 49.56.
Flock Structure and Average Number of Goats in Kajiado and Makueni
Management Methods in Kajiado and Makueni
The best feeding method in Kajiado was free range from the response of 55 farmers and both free range and tethering came second. Tethering was ranked first in Makueni with 33 farmers chose it as the best feeding method, 15 farmers did both free range tethering and 12 farmers did free range alone. The best housing type was by building goats houses using wood and thorn in Kajiado and mud house was the best house type used for goats in Makueni. 
Catastrophes in Goat Management in Kajiado and Makueni Counties
Drought caused the highest effects with a mean of 1.87 ± 1.64 animals lost whenever there was drought for both the Counties. Diseases came second at a mean loss of 0.29 ± 0.59 goats. Rustling was ranked last at a mean loss of 0.08 ± 0.28 animals. One farmer in Namanga lost 3 goats which were predated on by a leopard.
Animal Health in Kajiado and Makueni Counties
Pneumonia and diarrhoea was ranked first while pneumonia alone was second among the diseases mentioned by the farmers to be causing a lot of problems in the two Counties. Pneumonia and rabies was ranked third in Kajiado while rabies alone was ranked last. Rabies was ranked third in Makueni while pneumonia and rabies was ranked last. Of the dangerous parasites, ticks and fleas were ranked first while tick alone came second in the two Counties. Most of the farmers did individual treatment of the goats, followed by private vets and lastly government vets.
Ethno-Medicine in Kajiado and Makueni
Traditional medicines used in the treatment of goats are indicated in Table 10 . The most dangerous diseases in the two Counties like pneumonia was treated using mavuavui, mukomole mukenia, and mwezenze. Stomach problem was treated using uswe while retained placenta was removed by giving goats a handful of maize. There was no herbal drug to cure rabies.
Management of Goats during Drought
The major water sources in Kajiado were government constructed water points and pipeline while rivers, stream, and dams were used by a few people. The major water sources in Makueni were stream, river and government constructed water points while wells, and pipeline, were used by a few people and one person used dam. Water was always available and reliable ( Table 3 ). The methods of food provision was such that most farmers in Kajiado cut leaves from up the tree to feed the leaves and only a few people pick leaves, cut and buy commercial feeds and just a very small portion pick the leaves from the ground. Most farmers in Makueni pick leaves and also do both cutting and picking of leaves. A few people cut leaves and also collect, cut and buy leaves. 
Factors Considered When Selecting Breed in Kajiado and Makueni Counties
The farmers in Kajiado considered body size then drought resistance, colour of fur, age, disease resistance, milk production, physical appearance, conception rate, docility, growth rate, posture and gait in the order ( Table 4) . Most farmers in Makueni considered age and drought resistance then disease resistance, milk production, physical appearance, conception rate, growth rate, docility, body size and posture and gait in the order.
Factors Considered When Selecting Females and Males in Kajiado and Makueni
Females were selected by considering mothering ability then body size, coat colour was third and body structure was last ( Table 5) . Most farmers considered, age, body size, disease resistance, reduction of inbreeding, physical appearance and improvements in the order when selecting males.
Importance of Goats in Kajiado and Makueni
All the farmers kept goats for cash. All the farmers in Kajiado kept goats for blood while most farmers kept goats for chevon, dowry, milk and circumcision shown in (Table 10) . A few farmers kept the goats for skin, manure, gift, church functions and for naming children. All farmers in Makueni kept goats for dowry and majority kept the goats for manure, chevon, milk and blood. A few farmers kept the goats for circumcision, skin, gifts and church.
Discussions
The Distribution of the Socio-Economic Characteristics in Kajiado and Makueni
The average number of family members was 5.75 and ranged between 2 -10 members in Kajiado while it was an average of 5.55 and a range of between 2 -11 people in Makueni ( Table 1) . This means that goat production supported a higher number of family members in Kajiado who practiced more pastoralism than Makueni. Tekleyohannes reported that goat's production in South Omo zone supported larger family size of the pastoral communities on average than the agro-pastoral regions [11] . Out of the 60 farmers interviewed in Kajiado 42 farmers were males while 18 were females. In Makueni, 53 were males and 7 were female farmers ( Table 1) . A chi square test reveals a significant difference in gender of the farmers who were interviewed p ˂ 0.001. These meant that majority males associated themselves with farming of goats than females.
In most of the families, goats were owned by the family heads ( Table 1) . Of all the flocks sampled in Kajiado, 50 flocks (83.33%) were owned by male family heads. Out of the 60 flocks sampled in Makueni, 58 flocks (96.67%) were owned by the male family heads. There was gender bias in flock ownership as it was evident that most of the flocks were owned by the male family heads. I agreed with Stroebel's finding that in Kenya generally the ownership of animal flocks were male dominated [12] .
Of all the farmers interviewed per County, 49 famers (81.67%) in Makueni and 27 farmers (45.00) in Kajiado were household heads as overall managers. The number of women who managed the goats was 1 (1.67%) in Makueni, while in Kajiado they were 25 women (41.67%). The number of children who did the same were 10 (16.67) in Makueni and 8 children (13.33%) in Kajiado ( Table 1) . These means that the duties concerning management were mostly shared among family members. These family members drive the animals out in the morning to feed, bring them back to shelter in the evening, they provide water, look for treatment means whenever the animals are sick, provide special attention in terms of feeding the goats during drought. The duty of milking was shared among family members except that milk processing was left for the women both in Kajiado and Makueni. Slaughtering of goats was done by the male family members. According to Stroebel management of animals in Kenya was done by men and milking was done by the mother totally different from the finding in this research. Stroebel's research and my research are same in that both found that milk processing was done by the mothers [12] . Oluka found that women participated in livestock management activities and were mainly involved in tethering; kraal cleaning; and watering of the animals. His findings were same to my results for Kajiado and Makueni since the management were majorly shared between family members [13] .
Farming was the main activity according to 58 farmers (96.67%) in Kajiado, 1 farmer (1.67%) was a policeman and 1 farmer (1.67) was a business person. Of all the farmers interviewed in Makueni, 42 farmers (70.00%) did farming as their main activity, 4 farmers (6.67%) were teachers, 11 people (18.33%) were farmers and business people, 1 farmer (1.67) was a mechanic and 2 farmers (3.33%) were pastors ( Table 1) . Chi-square test (Table 1) showed that there was a significant difference in the main activity of the farmers in the two Counties p ˂ 0.001. This clearly indicates that farming was the major source of livelihood in the two Counties with Kajiado recording highest percentage of (96.67%) than Makueni at (70.00%).
The education of the farmers were such that 34 farmers (56.66%) in Makueni and 54 farmers (90.00%) in Kajiado attained primary education, 23 farmers (38.33%) in Makueni and 4 farmers (6.67%) in Kajiado attained secondary school education. There were 4 farmers (6.67%) in Makueni and 2 farmers (3.33%) in Kajiado who managed to post-secondary education. A chi-square test (p ˂ 0.001) and a likelihood ratio (p ˂ 0.001) revealed significant difference in education level of the farmers in the two Counties. These results indicate that most farmers in Makueni attained secondary education than the farmers in Kajiado. Goat management does not only need formal education only in order to bring prosperity but including indigenous knowledge is also important. This is evidence in this research where a few farmers in Kajiado had not attained the basic secondary education but managed many goats than the farmers in Makueni County where many farmers had the basic secondary education. Education had also created awareness to various agricultural developmental issues or programmes that support agriculture in Makueni; for example Micro Enterprise Support Programme Trust (MEST) based in Wote division. This result could be compared to Ole Kwalla's who noted that if a Maasai farmer gets educated, can`t it be argued that schooling improve his ranching? The actual rate of return to investment agriculture is related to education level of the farmer involved. He went ahead to say that a large majority of Maasai had successfully resisted formal education for themselves and their children. The schools in pastoral areas were functioning for themselves and their children. Schools were kept alive for Maasai pastoral under -enrolled conditions, which would have closed them down in most other parts of Kenya. Their indecision made majority of children to go to school late in life and as a result of hold up (repetitions) to achieve district academic standards. They mature long before secondary and at this age the boys were required at home to provide needed livestock labour hence drop out of school [14] .
Land Ownership, Farming Types and Dominant Goat Breed in Kajiado And Makueni Counties
The type of land ownership in Kajiado and Makueni were different ( Table 1) . Land was majorly individually owned (93.33%) in Makueni. Nearly half of the land was communally owned (43.33%) in Kajiado. The type of land ownership and land use in Kajiado encouraged goats' production because there was no restriction about where to feed the goats. The vast available land was for livestock grazing. According to Chris 97% of the land in Turkana district was communally owned, only a very small portion was privately owned [15] . This was different from Kajiado when we consider the percentage of land that was communally owned. The farmers in Kajiado practiced pastoralism because large part of land was still communally owned as opposed to non-pastoral areas where land was majorly individually owned. Grandin found that traditionally there were eight sections in Kajiado district with mean size of 2275 km 2 , in 1985 there were 51 group ranches with mean size of 300 km 2 and hundreds of individually owned ranches. Whereas early in the adjudication of Kajiado district large individual ranches were the prerogative of the elite; later as some people refused group ranches; their areas were individually adjudicated, but in smaller pieces. He also said that it seemed that land was still largely used communally in many of these areas [16] . This is same to the findings in this research.
Different farming types were used in Kajiado and Makueni Counties ( Table 1) as 23 farmers (38.33%) were pastoralists while 37 farmers (61.67%) practiced semi-commercial types of farming in Kajiado. Three farmers (5.00%) practiced pastoralism and another 3 farmers (5.00%) practiced semi-commercial type of farming while 54 farmers (90.00%) practiced mixed farming in Makueni. This clearly means that there was a lot of semicommercial farming and pastoralism in Kajiado. Pastoralism in Makueni was done by the Maasai farmers who crossed from Kajiado to graze their goats in Makueni County especially around Emali in Mbitini division (The border of Kajiado and Makueni County). Those who practiced pastoralism did it in search for pasture and not in search for water. The major type of farming in Makueni was mixed farming. Farmers in Makueni practiced mixed farming as a method of diversification to reduce risks of total loses in case of catastrophes like drought and also to get maize which is a staple food for the Kamba community living in this County. Crop production in Kajiado was done in Kimana where tomatoes were grown and Loitokitok where maize and beans were grown but none of the farmers interviewed claimed to own these farms. The farmers in Kajiado majorly kept livestock under semi-commercial and pastoralism and so rely majorly on livestock production. Chris found that many pastoralists in Turkana farmers moved long distances with their livestock. They moved to places where the host communities were accommodative and where there were abundant pastures and less animal diseases [15] . The difference between my research and Chris' research is that in my research, the farmers did not say that they considered places with less disease. The two researches found that the pastoralism was done in search of pasture nowadays and security was considered by all the farmers. Chris did not mention water as a cause of pastoralism same to this research where the farmers said that water was available and reliable in Kajiado and Makueni ( Table 7) . Kithama noted that in the lower part of Kibwezi district, migrations of cattle and camels enroute to Taita Taveta ranches from Tana river had been noted. The Maasai herdsmen had started moving their livestock to Chyulu and Tsavo National Parks. In addition to relocating their herds to Makueni County along the Mombasa road, this was the same to my research [17] .
Out of the 180 goats sampled in Kajiado, 128 (71.11%), were Galla goats and 52 (28.89%) were SEA goats. A chi-square test showed that there was significant difference in the number of Galla and SEA goats p ˂ 0.001. Out of the 180 goats sampled in Makueni, 111 (61.67%) goats were SEA and 69 (38.33%) were Galla goats and again chi-square test showed that there was a significant difference between the number of Galla goats and SEA goats in Makueni. p ˂ 0.001. These results indicate that the Galla goat was the dominant goat breed in Kajiado while SEA goat was the dominant goat breed in Makueni. According to Coffey there were approximately 200 goat breeds in Kenya [18] . These included SEA and Galla goats. Ahuya noted that exotic dairy and meat goats were imported into Kenya starting in the 1950s and more rigorous in the 1970s and early 1980s [19] . In Kajiado and Makueni, only the Galla and the SEA goats were found. These were local goats that were able to survive in these two Counties because they were tolerant to environmental problems.
Even though the Galla goat breed was dominant in Kajiado and the SEA goat breed in Makueni, the two goat breeds were found in either of the Counties. This scenario was caused by the types of land ownership and the types of farming. Communal land ownership in Kajiado and pastoralism as type of farming encouraged cross-breeding between the two breeds. During pastoralism, goats meet and mate and different genes are expressed both for the Galla and the SEA goats.
The Average Number of Goats per Household and Flock Structure in Kajiado and Makueni
In Table 2 , the mean number of the goats in Kajiado was 100.65 ± std 49.88 goats. The mean number of goats in Makueni was 12.28 ± std 6.46 goats. Univariate analysis in the normal distribution curve showed that in Kajiado the coefficient of variation (CV) was 49. 56 and a range of 23 goats to 256 goats (Figure 3 ) while Makueni had a CV of 52.62 and a range of 3 goats (Figure 4) . This means that the farmers in Kajiado produced more goats than the farmers in Makueni. This could also be attributed to land use. Most of the farmers in Makueni practiced mixed farming, that is, they kept goats and other domestic animals as well as growing of crops like mangoes, oranges, beans, maize, green grams, bananas and sorghum. The farmers in Kajiado majorly practiced livestock production whereby they kept goats and other domestic animals like cattle, sheep, donkeys except in Kimana where tomatoes were grown and Loitokitok where maize and beans were grown. The farmers in Kajiado therefore had a lot of land space to graze their animals than the farmers in Makueni. This encouraged free ranging system of feeding and made them keep many goats. These showed that pastoralists kept many goats compared to the farmers in non-pastoral communities. Even Chris found that the farmers in Southern part of Turkana district who were pastoralists kept flocks sizes of 20-50 goats while the Northern part kept 50 -100 goats [15] . Although the numbers were different but the point is pastoral communities kept many animals because this was the main source of livelihood. Kithama found that in Makueni each household had an average of 10 goats nearly the same to my research [17] . Tekleyohannes also noted had similar results that in Ethiopia pastoralists kept on average more goats than the agro-pastoralists areas; he reported a herd size of 66.7 ± 54.2 goats for pastoralists and 41.8 ± 31.2 goats for agro-pastoralists areas [11] . The flock structure consisted of female kids, male kids, weaned females, weaned males, mature females, and mature males, male weaners with two testicle, male castrate weaners, adult males with two testicles, male castrate adults, breeding females and breeding males in Kajiado ( Table 2 ). There were no; males adults with one testicle, male kids with 1 testicle and castrate male weaners with one testicle as this type of castration whereby the one testis is removed and the other is left was not practiced. There were also no castrate kids. The average number of female adults was highest in both the two Counties by 41.78 ± std 21.41 in Kajiado and 5.46 ± 3.34 in Makueni. The average number of castrate weaners was 10.80 ± std ± 9.12 in Kajiado and none of the weaned animals were castrated in Makueni. Castrate male adults were 16.88 ± std 13.40 in Kajiado. None of the adult animals were castrated in Makueni. An average of 1.06 ± std 0.25 of the goats were intact male adults with two testicles in Kajiado and 1.16 ± std 0.37 in Makueni. Kosgey found that small holder farmers in Kenya owned an average of 2.6 ± 3.5 (SD) kids, 2.8 ± 4.8 weaners, 5.7 ± 7.9 adults-maximum of 16 kids, 21 weaners and 33 adults. While the pastoral farmers had 9.2 ± 12.2 kids, 8.5 ± 11.4 weaners, 23.1 ± 31.5 adults-maximum of 100 kids, 70 weaners and 200 adults [20] . Galvin found that herds typically consisted of 66% milk providing females, while neutered males were raised for meat consumption, traditional and market exchange [21] . Galvin's findings and this research are the same in that they found that the breeding females dominated the flocks. Kosgey's research put goat kids last in number very different from this research. Kosgey's difference can be explained in that the production of goats in Kenya as a whole might not be uniform. Some farmers in Kenya does not regard goat rearing as the main source of wealth. This gives a smaller average in comparison to research done where goat production is the main source of livelihood or part of livelihood. In my research female goats dominated the flocks because they were used to add the size of the flocks by breeding them. The males were majorly kept for cash and only one or two was left to breed with the females.
Breeding of Goats in Kajiado and Makueni
Important Factors that Influence Choice of Breed of Goats
The farmers in Kajiado County considered, adaptability, age and market value based on size: 57 farmers (95.00%) considered drought resistance, 52 farmer (86.67%) considered disease resistance whereby they selected the goats they knew would survive these problems; 58 (96.67%) farmers considered big body sized goats, 57 farmers (90.00%) considered white coloured goats, 54 farmers (90.00%) considered young adults, 49 farmers (81.67%) for milk production and 43 (71.67) farmers (Table 4) considered physical appearance are the factors considered for high market value. The farmers in Kajiado believed that a white coloured goat would fetch a lot of money than a black coloured goat if they were of the same size. White colour was also considered for heat tolerance since a white material reflects light and hence heat. Farmers in Makueni majorly considered adaptability and age, 59 farmers (98.33%) considered drought resistance, 52 farmers (86.67%) considered disease resistance for adaptability; 59 farmers (98.33%) considered young adults for selection. The farmers preferred young adults for breeding. Tekleyohannes reported that the farmers in Hamer in South Omo zone 95% of the farmers and in Bena-Tsemay 82% of the farmers valued adaptive traits of goats such as tolerance to drought and disease resistance above performance traits [11] .
Factors Considered When Replacing the Breeding Males and Females
in Kajiado And Makueni Several factors were put into consideration when replacing the breeding males; age, body size and disease resistance were the main factors the farmers considered across the two Counties. Inbreeding was also another factor the farmers wanted to eradicate. Males were chosen by considering young adults with big body size, disease resistance, reducing inbreeding, physical appearance, and improvement ( Table 5) . Some farmers in Makueni translocated their female goats to Kajiado where there were males of big body size. Big body sized males were considered because their offsprings grew very fast and overpowered environmental problems in these regions. Offspring suffered most in case of the environmental problems; like drought and diseases like pneumonia and so most of them died. During drought they don`t get enough milk from their mothers. Translocating the females helped reduced inbreeding and helped in genetic improvement. Tekleyohannes noted that the farmers in Ethiopia farmers chose breeding bucks based on body size, height, coat colour and performance history [11] .
The best way of selecting female goats for the breeding of subsequent generations was to use the offspring of a successful nanny. By comparing the performance of both the parents and their kids the selection decision were made. The farmers believed that the offspring of a successful nanny would also be successful. Important traits that were considered in selection decisions included size, colour of fur and mothering ability ( Table 5) . Good mothering ability was the most important factor considered by 101 farmers (84.17%) in Kajiado and Makueni while big body size was second and colour of fur came third where by farmers preferred white coloured females than black ones and this happened especially in Kajiado. Tekleyohannes also found that a higher percentage of farmers in Hamer in Ethiopia 71% considered good mothering ability, large body size, and conformation when selecting females for reproduction [11] .
Mating and Breeding Systems
The major mating system used in the two Counties was natural uncontrolled mating since there were 113 farmers (94.17%) who used this method. The rest of the farmers used natural controlled method. A chi-square test showed that there was a significant difference in the mating systems used p ˂ 0.001. The breeding male was left to mate with the females. If the number of females were many, then two males were left to mate with the females. Natural uncontrolled method was done to allow the goats to breed freely to increase the size of the flock. The farmers who practiced natural controlled breeding, did it to timing mating in June or July so that the young ones are born when there was plenty of food for the goats. There was a significant difference p ˂ 0.001 in the factors the farmers considered when they choose the mating system. Kosgey reported uncontrolled mating within the household's flock was predominant (an average of 42%) for Small holder and 54% for pastoral farmers for goats. He also reported group mating, in which a group of does were left with one or more bucks to mate for a predetermined period [20] . His findings were similar to my findings in this research. The same results had also been reported by Semakula [22] .
The farmers used either pure breeding or cross breeding of the Galla and SEA goats in Kajiado and Makueni Counties. Of the 120 farmers interviewed in the two Counties, 85 farmers (70.83%) used pure breeding while 35 farmers (29.17%) did cross breed the Galla and SEA. Two farmers said that pure Galla goats from Garissa County were sold in markets in the two Counties. Cross breeding with exotic breeds did not happen because the exotic breeds and their offspring could not adapt to the harsh environmental conditions. There was a significant difference in the choice of breeding system, chi-square-p ˂ 0.001. This means that the best system for breeding local goats in Kajiado and Makueni was pure breeding of two indigenous goat breeds. This result was similar Semakula who noted that in Uganda the main breeding system was pure indigenous breeding in a research done in Arua and Soroto districts [22] .
Average Age at First Parturition and Lifespan of the Goats
Most the respondents said that parturition started at the age of between 1.2 -1.5 years and with a mean of 1.44 years for both the breeds. The farmers added that the lifespan was around 7 -8 years for both the SEA and the Galla goats. Kosgey reported that small holder farmers mated animals for the first time at about 10 -11 months meaning that kidding occurred at 15.5 -16.5 months. A slightly big range that he recorded was 9 -12 months first time mating in pastoral communities which meant that kidding occurred at 14.5 -17.5 months [20] . His findings were similar mine. This result means that local goats in Kajiado and Makueni late because of the stress conditions that interfere with the breeding conditions like during drought the males are weak and rarely mate with the females.
Factors Affecting Goat Breeding in Kajiado and Makueni Counties 1) Shared markets and translocation of goats
The shared markets like Emali, Makindu, Wote, Salama, Mtito Andei and Kibwezi and Simba encouraged cross breeding between the two goat breeds in the two Counties. In these markets any farmer sold or bought any type of breed of goat. This way the farmers in Kajiado bought SEA goats and the farmers in Makueni bought Galla goats and vice versa. Some goats mate at the market. The farmers in Makueni County translocated the SEA female goats to Kajiado County to get mated with the large male Galla goats.
2) Drought, diseases, livestock rustling and predation The major catastrophes in Kajiado and Makueni were drought, diseases, livestock rustling and predation which caused losses and at the same time affected breeding. Drought was the most problematic as an average of 1.87 ± std 1.64 goats died because of this, disease was second at a mean of 0.29 ± std 0.59 while rustling was last at 0.08 ± 0.28 ( Table 6 ). One farmer in Namanga lost 3 goats which were predated on by a leopard. Drought reduced population and flock sizes for various farmers. It caused feed to be less. These caused stress and reduced reproduction rate. The goats become thin and fetched little cash from the market. Milk output also reduced. Migrating with the animals to graze away from home to where they could get enough feed for the goats caused risks of being attacked by cattle rustlers, diseases and parasites and also caused cross-breeding of goats since different flocks of goats met and mated. Rustling caused loss of flocks and also conflicts and even loss of lives and market for goats. Goats were stolen from one County to another and this led to transfer of genes and hence encouraged cross-breeding. Chris found that in Turkana district the major catastrophes facing the farmers were drought, diseases and rustling. She similarly noted that pastoralists in Turkana district suffered from chronic insecurity, provoked by cattle raiding and the competition for access to water and grazing area. Chris went ahead to say that insecurity resulted into reduced access to market for sale of livestock [15] . Lukhele and Ramsey confirmed conflicts reduced the number of animals being farmed and loss of lives because of raids [23] . Convoy and Rangnekar was same in that they found drought as the major cause of deaths of goats but different because they noted that lack of feed came second. Rustling came third, diseases were put fourth while predation was last [24] .
Common Diseases and Parasites of Goats Recorded in Kajiado and Makueni
Pneumonia (Maasai call it orkipei), rabies, diarrhoea were the major disease problems ( Table 7 ) in the two Counties. A total of 22 farmers (37.66%) in Kajiado said that pneumonia caused the greatest problem, 1 farmer (1.67%), said rabies affected his flocks, 9 farmers (15.00%) claimed for both pneumonia and rabies while 28 farmers (46.67%) said both pneumonia and diarrhoea were the most dangerous diseases. A total of 27 farmers (45.00%) in Makueni claimed for pneumonia (Kamba call it mavua), 2 farmers (3.33%) said rabies interfered with their flocks and 31 farmers (51.67%) claimed for both pneumonia and diarrhoea. Chi-square test p˂0.05 showed that there was a significant difference within the diseases causing the problems. This result was similar to Kosgey who said that pneumonia and diarrhoea was common among Kenyan pastoral communities though he did not mention rabies as a problem [20] . In my research, the two Counties classified as ASAL regions were very hot during the day time and very cold at night. The type of housing in Kajiado County could also fuel the rate of contacting pneumonia because there was no control of cold at night. There was high chance of contacting pneumonia because of this environmental stress. Drought caused less feed and overheating caused stress. The stress reduced the immune system of the goats and enhanced the chances of contacting pneumonia. Rabies was possible because the goats got infected when they were left to graze in the bushes where there were jackals and wild dogs and hyenas that were reservoirs to this disease could spread it. Mashuru division was a migratory cor- ridor for animals migrating from Amboseli national park to Maasai-mara national park so that the wild animals and domestic animals shared a range land. The intermingling of domestic animals and the pastoralist nature that existed in the two Counties also contributed greatly to the spread of goats' diseases. Coffey noted similar results that all Kenyan pastoralists face high risk of animal diseases because of aspects such as mobility of the animals based on the livestock production system [18] . Kosgey found that 95% of households in Kenya reported incidences of diseases in Small holder and pastoralist/extensive farming systems [20] . Ticks and fleas were the most common external parasites the respondents said were menace in the two Counties ( Table 7) . A total of 18 farmers (30.00%) claimed that ticks were the greatest problem for their goats while 42 farmers (70.00%) claimed that both ticks and fleas were a problem in Kajiado. Of all the farmers interviewed in Makueni 16 farmers (26.67%) said ticks were the problems while 44 farmers (73.33%) said that both ticks and fleas were problems. Chi-square test p˃0.05 showed there was no significant difference in the effects of these parasites. The two Counties were surrounded by game parks and game reserves namely, Amboseli national park, Maasai Mara national park, Tsavo west national park, Tsavo East national park and Chyulu game reserve. The animals in these parks migrated from one park or reserve to the other. During these migratory periods, ticks and fleas were dropped that later climbed the goats reared in these regions. The free ranging feeding system ( Table 8) for goats also encouraged the spread of the two parasites. This way it became difficult to break the life cycle of the two parasites because the animals kept visiting the ranging areas. The effects were anaemia in goats and it made it difficult to ignore tick borne diseases even though the respondents never said they were a problem. Coffey noted that goats were susceptible to endo and ecto-parasites with the endo-parasites becoming rapidly resistant to all the available helmintics [18] . The difference between my results and Coffey's result is that in Kajiado and Makueni the farmers neither mentioned endo-parasites as a problem nor did they mentioned resistance to helmintics. It also become difficult to ignore that there were internal parasites because where wild animals grazed together with domestic animals obviously there must have been endo-parasites. Kosgey noted that helminthosis and tick borne diseases were more prevalent among the Kenyan pastoralist farmers [20] .
3) Solutions to the factors causing losses of goats a) Treatment of goats in Kajiado and Makueni Wherever there are animal problems like diseases or parasites, treatment is important. Chris noted that for success to occur in the production of animals in Turkana district it is good if farmers ensured that animals were in good condition and thus adequate nutrition; protection and timely treatment of diseases and parasites were very essential [15] . Most of the treatments were done by the farmers individually in Kajiado and Makueni Counties ( Table 7) . Forty six farmers (76.67%) in Kajiado treated the animals by themselves, 14 farmers (23.33%) used private vets while 4 farmers (6.67%) use government veterinarians. A total of 46 farmers (76.67%) in Makueni treated the animals individually, 14 farmers (23.33%) used private veterinarians and 4 farmers (6.67%) use government veterinarians. The farmers also control ticks and fleas by spraying using acaricides. Most farmers treated the animals themselves because it was either not easy to get a veterinarians or it was expensive to use a veterinary doctor. The report by Spontaneous private veterinary practice in Kenya, 1997 showed that the farmers treated the animals themselves because the veterinarians had unease in accessing the farmers in the remote areas and that it was expensive to travel to these remote areas [25] . Some farmers used traditional medicine ( Table 9 ). This result is the same to Laure who reported that Steven Kiranga Gichanga was a farmer in Mugaari village in Kenya who resorted to used traditional to treat his livestock and did not need a veterinarian [26] . b) Housing type for goats in Kajiado and Makueni Counties The housing type determines whether goats will suffer from pneumonia, predated on or the success of thieves to steal the goats. Out of the 60 farmers interviewed per County, 39 farmers (64.00%) in Kajiado ( Table 8 ) and 14 farmers (23.34%) in Makueni built the houses of goats using wood and thorns. Nineteen farmers (31.66%) in Kajiado and 7 farmers (11.66%) Makueni used wire and thorns while 1 farmer (1.66%) in Kajiado and 35 farmers (58.34%) in Makueni used mud. A few people used wood only. Using wood and thorn or wire and thorn in Kajiado helped to prevent predators and thieves at night and so most farmers resorted to this type of housing. Mashuri is a division in Kajiado and is a migratory corridor for animal migrating between Amboseli national park and Maasai mara national park. This poses high risk to predation because the farmers have homes built in this wild life migratory corridor and hence they used the shown house types. The houses of goats made of mud were the best to prevent thieves at night in Makueni. A chi-square test p ˂ 0.001 done revealed that there was a significant difference in the methods of housing. The farmers believed that reinforcing the walls of the goat houses with thorns further reduces the problem of predation from wild animals at night since the two Counties were surrounded by other game parks like Tsavo East and Tsavo West, Amboseli, Maasai Mara and game reserves like Chyulu where animals came from especially during migration and may be when they just crossed the fence to roam about. Lawrence noted that in Laikipia district, farmers use acacia thorn, stone, wooden posts, wire mesh to construct livestock houses so that the domestic animals are not predated on by the wild carnivores at night [27] . 4) Water sources Water was available and reliable according to all the respondents in Kajiado and Makueni Counties. The farmers sourced water from boreholes, dams, piped water, sand wells, government constructed water points, streams and rivers ( Table 3) . A total of 33 farmers (55.00%) get water from government constructed water points, 13 farmers (21.67%) get pipeline water and 2 farmer (3.33%) get dam water in Kajiado while the majority of the farmers in Makueni get water from streams 19 (31.67), 13 farmers (21.67%) get water from the river, 11 farmers (18.33%) get water from government constructed water points, 7 farmers (11.67%) get piped water, 1 farmers (1.67%) get dam water and 9 farmers (15.00%) get well water. When goats met at these water points, they mated and genes were passed from a particular flock in a particular County to another flock in another County. According to Dietz lack of permanent water sources in Kajiado led to construction of several dams and drilling of large number of boreholes. At least 290 boreholes were drilled between 1938-1982 and 43% of them between 1970-1982. According to Africa-Asia; DRMPA Project, (2012), in the water sector during difficult/ drought periods, the government led the provision of water through water tracking to affected communities [28] . Dietz`s results in Africa-Asia DRMPA, research, are similar to my results.
5) Methods of feeding goats used in Kajiado and Makueni Goats were majorly grazed by the free ranging system in Kajiado according to the response of 55 (91.66%) out of 60 farmers in this County. Only 5 farmers (8.34%) practiced both free range and tethering in Kajiado. The animals were allowed to graze anywhere and without restriction. There was free ranging and tethering systems in Makueni. Out of the 60 farmers, 33 farmers (55.00%) practiced tethering, 15 farmers (25.00%) practiced both free range and tethering and 12 farmers (20.00%) practice free range ( Table 8) . Chi-square test analysis p ˂ 0.001 shows that there was a significant difference in the methods of feeding. During free ranging goats from different flocks and breeds meet and mate; a free ranging male goat can also easily mate with a female goat that is tethered. Almoustapha recorded that in Mali, tethering was the method of feeding used when dealing with few animals during the cropping season and especially the small ruminant [29] . This clearly supports the case feeding method in Makueni.
Food provision to goats during drought was such that most farmers in Kajiado thus; 48 farmers (80.00%) cut leaves from up tree to feed their goats during drought, 9 farmers (15%) collect/pick leaves, cut and buy commercial feeds while 3 farmers (5.00%) collect/pick leaves. Most farmers in Makueni thus; 23 farmers (38.33%) cut leaves from up tree to feed their goats during drought, 23 farmer (38.33%) collect/ pick leaves, cut and buy commercial feeds while 22 farmers (36.67%) collect/pick and cut leaves, 8 farmers (13.33%) collect/ pick leaves and 7 farmers (11.67%) collect, cut and buy commercial. (Table 3 ). Most farmers did not buy commercial feeds because they said it was expensive. The goats also survived from dry leaves and tree bucks. This was different from Kosgey's results that over 85% of the farmers bought food supplements for goats whenever there was drought [20] . This finding was the same to Smith and Joshi who found that goats adapt to a wide variety of climatic conditions and survived on browse material not normally utilised by other livestock and were more resistant to drought and adaptable to harsh environment [30] [31] . These findings are also the same to Adugna and Aster who noted that in Ethiopia, when grass become depleted from the grazing land the farmers lop the leaves and branches of trees and feed to their animals [32] .
Breeding Problems in Kajiado and Makueni
Abortion was the main breeding problem. Fifty four farmers (93.92%) in Kajiado had the problem of abortion affecting their goats, 3 farmers (5.22%) said still birth was a problem while 3 farmers (5.22%) said both abortion and still birth was a problem. Fifty five farmers in Makueni (95.66%) had the problem of abortion. These breeding problems were of greatest threats during drought when there was little food for the animals and the female goats aborted or underwent still birth because of stress. These problems reduced the number of kids born and hence the expected increase in population size reduced. Chris found the same results as he reported that in Turkana district which is also an ASAL region that abortion caused the number of off springs born to be limited and production restricted [15] .
Importance of Goats in Kajiado and Makueni
All the 60 (100.00%) farmers interviewed in Kajiado kept the animals to get money when they sell them and all the farmers used blood from the animals as food, 58 farmers (96.67%) used goats for meat, 58 farmers (96.67%) for dowry the bride groom produced the number of goats that the parents of the bride would need, 57 farmers (95.00%) for milk, 51 farmers (85.00%) use goats during circumcision, 39 farmers (65.00%) used the skin when they are slaughtered and 31 farmers (51.67%) sold their dung as manure to farmers in Makueni who practiced crop production ( Table 10 ). All the farmers interviewed in Makueni kept the animals for cash and dowry. Three goats were used during marriage, two were used to pay dowry while one was slaughtered on the day the bridegroom visited the family of the bride. All the animals for dowry were contributed by the bride groom. The bride groom give goats of any breed, this also result in the introduction of new genes into different flocks depending onto where the goat was sourced, where it is taken to pay the bride price and the type of breed of the goat. Fifty four farmers (90.00%) used the manure on their farms for crop production in their farms. Goats were majorly kept for cash both in Kajiado and Makueni. This was used to pay school fees for children and to buy other family belongings. The findings were same to Hefferman and Misturelli who found that the goats were kept for milk, meat [33] . Galvin and Selleh also found that unlike commercial ranches that raised a limited number of animals solely for market off take in confined areas, pastoralists relied on their herds for daily subsistence. Pastoralists diet was milk, meat, blood obtained from their animals and cereals within grown or obtained from trading their animals [34] [35] . Joy noted that in Uganda the hide of a SEA goat gave the best quality leather [36] .
Conclusions and Recommendations
1) The major diseases that hindered the production of goats in Kajiado and Makueni were pneumonia and di- arrhoea. Rabies affected the animals in Kajiado and Makueni. The dangerous parasites were ticks and fleas. It is also possible that these two counties are also prone to tick borne diseases that the respondents never talk about.
To control pneumonia and problems like diarrhoea, the government should deploy vets to deal with the problem by providing vaccinations against this disease. Rabies could be controlled by discouraging farmers from making homes or grazing in migratory corridors for wild animals. Grazing livestock animals in the wild life corridors also encouraged tick infestations. This would also reduce the level of infection by tick borne diseases.
2) There was a lot of crossbreeding between Galla goat breed and Small East African goats encouraged by factors like shared markets, translocations, drought, rustling, watering points, feeding methods like free range and tethering so that the existing populations were neither pure Galla goats nor pure SEA goats. Diseases, predation, breeding problems like abortion and still birth reduced the level of gene pool.
3) The Galla goats and the SEA goat breeds were kept majorly because they were adapted to the problems like drought and diseases like pneumonia in the two counties. The two breeds survived well in ASAL regions even if they were attacked by drought or dangerous diseases like pneumonia. A cross breed between the two breeds would not suffer if similar problems of drought or diseases occurred. 4) Farmers in Kajiado majored in livestock production as a major land use and an investment. Crop production was practiced in few areas like in Kimana and Loitokitok. The farmers in Makueni practiced mixed farming. The system in Makueni ensured that there was no total loss when the animals were attacked by calamities. The farmers in Kajiado kept many animals so that in case of calamity, some remained and continued to express the tolerant genes and also to save in the livelihood. 5) Water was available except that the farmers bought it expensively. Animals died due to lack of enough feed during drought. Farmers should be encouraged to plant artificial plants like Leucaena leucocephala which were very leafy, even if they were to be managed under irrigation. Secondly, they should have grazing reserves well fenced to keep off even wild animals; these could help to provide food during drought. 6) Ethno medicine should not be ignored because not everywhere will prefer agro vets to buy drugs or vet officers to treat the animals to be found. The herbalists who knew good drugs that could treat various diseases should be encouraged to treat the goats to reduce the levels of deaths experienced.
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